Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.003 Å; R factor = 0.039; wR factor = 0.106; data-to-parameter ratio = 16.0.
Experimental
Crystal data C 21 H 25 ClO M r = 328.86 Monoclinic, P2 1 a = 10.9869 (5) Å b = 7.0054 (3) Å c = 12.1883 (6) Å = 105.726 (2) V = 902.99 (7) Å 3 Z = 2 Mo K radiation = 0.21 mm À1 T = 298 K 0.28 Â 0.20 Â 0.16 mm
Data collection
Bruker X8 APEX CCD areadetector diffractometer 6963 measured reflections 3358 independent reflections 2713 reflections with I > 2(I) R int = 0.021 Refinement R[F 2 > 2(F 2 )] = 0.039 wR(F 2 ) = 0.106 S = 1.08 3358 reflections 210 parameters 1 restraint H-atom parameters constrained Á max = 0.18 e Å À3 Á min = À0.21 e Å À3 Absolute structure: Flack (1983) , 1373 Friedel pairs Flack parameter: À0.11 (7) Data collection: APEX2 (Bruker, 2005) ; cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) .
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3-(4-Chlorophenyl)-1- [(2R,4aR,8aR)-4a,8-dimethyl-1,2,3,4,4a,5,6,8a-octahydronaphthalen-2yl] (Shtacher & Kasshman, 1970; Bohlman & Gupta, 1982) and has some pharmacological activities (Azoulay et al., 1986) . This plant has undergone a chemical study in order to isolate sesquiterpene lactones (Bohlman et al., 1977) and sesquiterpene acids (Ceccherelli et al., 1988) . The literature does not report any article on the transformation of this acid. In order to prepare products with high added value, we studied the reactivity of this acid. Thus, from this acid, we have prepared by reaction of Curtius the 1-(4a,8-dimethyl-1,2,3,4,4a,5,6,8a-octahydronaphthalen-2-yl)-ethanone which was synthesized by Kutney et al.(1984) . The condensation of this sesquiterpene ketone with p-chlorbenzaldehyde in the presence of sodium hydroxide allows us to obtain the 3-(4-chlorophenyl)-1-(4a,8-dimethyl-1,2,3,4,4a,5,6, 8a-octahydro-naphthalen-2-yl)prop-2-en-1-one with a good yield of 90%. The structure of this new derivative of isocostic acid was established by NMR spectral analysis of 1H, 13 C and mass spectroscopy and confirmed by its single-crystal X-ray structure.
In the title molecule ( Fig. 1) , the cyclohexane ring adopts a chair conformation, as indicated by the total puckering amplitude Q(T) = 0.574 (2) Å and spherical polar angle θ = 180.0 (2)° with φ = 48 (13)°. The cyclohexene ring has a half-chair conformation with QT = 0.525 (2) Å, θ =129.8 (2)°, φ = 191.1 (3)° (Cremer & Pople, 1975) . Owing to the presence of Cl atom, the absolute configuration could be fully confirmed, by refining the Flack (1983) parameter as C2(R), C4a(R) and C8a(R).
Experimental p-Chlorobenzaldehyde dissolved in ethanol (20 ml) was added drop by drop to a mixture of 1-(4a,8-dimethyl-1,2,3,4,4a,5,6,8a-octahydronaphthalen-2-yl)ethanone (1 g, 4.84 mmol), anhydrous ethanol (40 ml), and 2 ml of a solution of sodium hydroxide (2 N, 667 mg, 4.84 mmol). The mixture was stirred for 3 h at room temperature. After neutralization, it was extracted three times with 40 ml of dichloromethane, the organic phase was dried over sodium sulfate and then evaporated under vacuum. The residue was subjected to chromatography on a column of silica gel with hexane-ethyl acetate (97:4) as eluent, to obtain 3-(4-chlorphenyl)-1-(4a, 8-dimethyl-1,2,3,4,4a,5,6,8a-octahydronaphthalen-2-yl)prop-2-en-1-one with a yield of 90%. The title compound was recrystallized in hexane-ethyl acetate (7:3).
Refinement
All H atoms were positioned geometrically and treated as riding with C-H = 0.93 Å (aromatic), 0.96 Å (methyl), 0.97 Å (methylene), 0.98Å (methine) with U iso (H) = 1.2U eq (C) and 1.5U eq (C methyl ). Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
